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0 Adhesive materials and their production. 

@ Polyvinyl chloride coated and ottier prepasted 
wall coverings have a prepaste coating that is a 
substantially uniform discontinuous printed or 
sprayed coating comprising coated areas separated 
by small uncoated areas. 
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This invention relates to products comprising a 
stieet substrate having a dry, water activatable, 
adhesive coating, and in particular it relates to 
prepasted wall coverings. 

One type of sheet substrate having a dry water 
activatable adhesive coating is a gumn:ied label. 
Gummed labels are always supplied as relatively 
small elennents, usually having a maximum dimen- 
sion of not more than a few centimetres. Their 
surface is often blank (ready to receive written 
information) or can be preprinted with written in- 
formation such as address labels or with an overall 
pattern such as a postage stamp. The water ac- 
tivatable gum is designed to be activated by being 
moistened with water. Excess of water should usu- 
ally be avoided and, in particular, immersion is 
undesirable. 

The nature and the amount of the gum is 
selected so that the adhesive surface, when moist, 
will gripe agaist the paper or other surface to which 
It is to adhere and so that this gripping occurs 
substantially immediately upon contact. Slippage 
after contact is generally unecessary and positively 
undesirable. 

The substrate of the label is usually a relatively 
thin and dense paper, that is often highly filled, and 
the combination of the adhesive coating with the 
nature of the paper and the size of the label means 
that there is a high risk of the label curling on 
storage or exposure to ambient humidity. 

This problem has been known for very many 
years and various methods of avoiding it are known 
and are discussed in, for instance, EP-A-217672. 
These methods include mechanically breaking the 
film of gum by contact with blades, providing the 
gum in the form of a honey comb matrix as a result 
of the inclusion of particulate material, and printing 
the adhesive as a discontinuous pattern, e.g. by 
rotary screen printing. The exemplified adhesives 
are polyvinyl alcohol and dextrin, but acrylic poly- 
mers are also mentioned. 

In addition to water activatable gum labels, it is 
of course very well known to provide labels and 
other sheet materials with pressure sensitive adhe- 
sive coatings, and it is likewise known to print 
pressure sensitive adhesives as a discontinuous 
pattern, for instance by rotary screen printing in 
WO 8504672. A system of printing adhesive onto 
labels by ink jet printing and substantially imme- 
diately applying the labels to articles that are to be 
labeled is described in EP-A-1 72709. 

Prepasted wall coverings are supplied as long 
rolls, always well over a metre long and often 5 to 
50 metres long. A typical domestic length is about 
9 metres. The roils are always at least about 5cm 
wide. They can be this narrow, or for instance up to 
about 20cm wide, if they are to serve as a border 
but in practice the great majority are much wider, 



for instance at least 40cm wide for domestic use or 
upto 2 metres or more for commercial use. The 
properties required of the prepaste in wall cover- 
ings are entirely different from those required of 
5 the gum on labels. Also, the substate is usually 
entirely different since it must be sufficiently strong 
to allow for total immersion in water and for carry- 
ing the weight of a long strip of the wet wall 
covering while the wet material is being hung on 

w the wall or ceiiing. The nature and the amount of 
adhesive coating must be such as to give good slip 
properties so as to allow the wall covering to be 
made to slide after application to the wall surface. 
Prepasted wall coverings are made at very 

75 high speed with speeds of 50 to 300 metres per 
minute being typical, and involve apparatus for the 
feed and transport of the sheet substrate, appara- 
tus for the application of the adhesive and one or 
more ovens for drying the adhesive coaling. It is 

20 difficult to maintain such apparatus under condi- 
tions for efficient operation even when the adhesive 
is applied in the simplest possible manner. For 
instance adhesive may clog parts of the apparatus 
which then has to be stopped and cleaned. Other 

25 problems that arise are that performance can vary 
according to changes in, for instance, ambient con- 
ditions or the nature of the substrate, and the 
variability in performance may be difficult to ob- 
serve because it may manifest itself on storage 

30 rather than upon initial manufacture. 

A traditional method of making prepasted wall- 
coverings has involved dusting starch on to the 
substrate, generally after wetting the entire sub- 
strate. However the dusting process is undesirable 

35 and so it is now often preferred to apply the 
adhesive from a liquid system. One method that 
has been used involves applying an overall coating 
of a reverse phase dispersion of adhesive polymer 
particles in oil or other water immiscible liquid, 

40 followed by evaporation of this liquid e.g. as de- 
scribed in US patents 4361452 and 4476190. Ap- 
plication of a solution of the polymer tends to be 
unsatisfactory because of the difficulty of applying 
sufficient adhesive in a prepaste wall covering by 

45 this means. Another method that has been used 
comprises applying an oil-ln-water emulsion of an 
alkali sensitive polymer, drying the coating of the 
emulsion, applying alkali, drying the composite 
coating and then relying upon the alkali to perme- 

50 ate into the emulsion coating and converted to an 
adhesvie form, when the paper is wetted prior to 
hanging. However, this method has not been wide- 
ly adopted. 

In addition to variability in performance of per- 
55 paste wall coverings, a problem sometimes arises 
when the susbtrate carries an impermeable film on 
the surface opposite to the prepaste. This film nnay 
be present to impart decoration and/or water resis- 
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tance to the wall covering. The problem that is 
observed is that biistering of this filrr is sometimes 
found to occur during the drying stages, especially 
when these are at a temperature designed to give 
curing of the film. This is obviously undesirable and 
there is therefore a need to avoid it. However, it is 
preferred that a coating system should be ap- 
plicable to a wide range of substrates, rather than 
being designed specifically for a particular kind of 
substrate, and so it would be desirable to devise a 
prepaste coating system that was conviently ap- 
plicable to all substrates but which, in particular, 
avoided this problem of blistering when the sub- 
strate carries an impermeable film. 

A prepasted wall covering according to the 
invention comprises a sheet substrate having a 
decoration on one surface and a dry water ac- 
tivatabie adhesive coating on the other surface, and 
the adhesive coating is a susbtantiaily uniform dis- 
continuous printed or sprayed coating comprising 
coated areas separated by uncoated areas. 

The substrate can be any substrate suitable for 
prepasted wall coverings. Thus it can be for in- 
stance, a metallised foil, hessian, a polyvinyl chlo- 
ride composite, a non woven substrate or a paper 
substrate. Invention is of particular value when the 
substrate is impermeable, especially when the sub- 
strate comprises a fibrous substrate having, on the 
surface opposite the prepaste coating, an imperme- 
able layer. This layer does not have to be an 
overall coating since even if there are some dis- 
continuities in it blistering is still a problem within 
the coated areas, prior to the invention. The im- 
permeable layer may be a non foamed layer of 
polymeric (generally polyvinyl chloride) material or 
it may be a foamed layer, generally formed by 
applying a foamable layer and then foaming during 
or after the prepaste coating. The foamed layer is 
generally of polyvinyl chloride. The substrate may 
be provided with decoration either before or after 
the formation of the dry prepaste coating. 

We believe that the blistering that has been 
observed arises particularly when the substrate 
{including any coating on it) includes volatile sol- 
vent and/or pissticiser and such materials are gen- 
erally present in curable polyvinyl chloride com- 
positions. 

It is necessary that the discontinuous prepaste 
coaling should cover a sufficiently large and uni- 
formly distributed proportion of the surface of the 
substrate that the adhesive will give the appropriate 
slippage and adhesive properties during use. It Is 
therefore generally necessary that at least 25%, 
usually at least 40% and preferably at least 50% of 
the surface of the substrate should be coated, with 
the balance being uncoated. The proportion that is 
coated must not be too high as otherwise the 
discontinuous coating will not give the desired ef- 



fect and preferably therefore the coated areas are 
not more than 90%, and generally not more than 
80% of the total surface area. 

The uncoated areas must not be too large and 

6 generally it is preferred that no part of the surface 
shoul be more than about 3mm from a coated area. 
Preferably no part of the surface should be more 
than about 1, or the most 2mm, from a coated area 
and best results are achieved when no part of the 

10 surface is more than about 0.5mm from a coated 
area. By having these very small separations we 
find that it is then easily possible to select the 
adhesive so that, when wetted, the adjacent coated 
areas swell sufficient that they substantially merge 

15 into one another. 

The discontinuous coating can be applied by 
spraying a liquid composition of the polymeric ma- 
terial on to the substrate, so as to form dots or 
fibres of the polymeric material on the substrate, 

20 provided the spraying density is not sufficient for 
the dots or fibres to merge into a wholly continuous 
film, although some merging into a discontinuous 
film can be tolerated. 

Preferably however the discontinuous coating 

26 is applied by printing, for instance into a pattern of 
lines or dots. The spacing between adjacent coated 
areas is preferably not more than 6mm, so that 
everywhere is within 3mm of a coated area, and 
often the spacing is not more than 2 or 3mm, 

30 preferably 1mm or less. The width of printed dots 
is generally not more than 4mm and is generally 
below 3mm, typically not more than 2mm. 

The adhesive is preferably a water soluble or 
water swellable polymer of ethylenically unsatu- 

35 rated monomers that is adhesive when wet. It is 
generally applied from a liquid composition and 
can be printed (or sprayed) by any technique that 
is capable of giving the desired coating weight 
having regard to the particularly liquid composition 

40 that is available. Since the coating weights for 
prepasted wall coverings tend to be rather high 
(typically 2 to 15, often 4 to 10, grammes of the 
dry adhesive polymeric per square metre of sub- 
strate) careful selection of the rheology of the liquid 

45 composition Is therefore necessary when using 
conventional printing techniques. For instance solu- 
tions of water-activatable polymers tend to be very 
viscous and adhesive unless they are so dilute as 
to render the drying of the coating uneconomic, 

50 and emulsions and dispersions of water-activatable 
polymer tend to be of very low viscosity unless 
they are thickened, and this can be undesirable. 

We have surprisingly found that ink jet printing 
techniques are especially suited to the printing of 

55 liquid compositions of water-activatable adhesive 
polymeric material, since such compositions can 
conveniently have a rheology that is suitable for ink 
jet printing. Thus preferably the discontinuous coat- 
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ing is a coating of dots ttiat liave been applied by 
ink jet printing. 

Various types of ink jet printing are known and 
can be used. One type of ink jet printing Is known 
as tfie Continuous Ink Jet process. In this pres- 
surised fluid is broken up Into droplets ttiat are 
emitted from capillaries as a continuous stream. 
After emission, these droplets can be selectively 
charged and deflected to differing degrees so that 
they can be directed to the desired location by 
charged plates. An example is In EP 0287373. 

In the process known as the Drop-on-Demand 
process, a multi nozzle head comprises a series of 
jet capillaries which can be arranged into any suit- 
able printing module and to which fluid Is supplied. 
The capillaries are opened and closed to emit 
drops in the desired pattern on to the sheet sub- 
strate. An example is in EP 0260929. 

Typically the Ink jet printing technique is used 
to form dots that can have dimensions of 0.02 to 
4mm, often 0.1mm to 3mm and preferably approxi- 
mately 2mm, with spacing between the dots of 
from 0.5mm to 6mm. A typical jet printer will have 
approximately 5 jets per centimetre. Thus, typically 
there will be from 1 to 10 capillary jets per cen- 
timetre and preferably from around 3 to 7, typically 
with diameters of 0.2 to 0.7mm. 

The liquid composition that is applied can be a 
solution of polymer, for instance an aqueous solu- 
tion, and the polymer that is printed can be cross 
linked after printing, for instance by the inclusion of 
an external cross linking agent or by the polymer 
having reactive groups in It, for Instance as de- 
scribed in EP 0268498 and EP 0269393. If the 
solution has inadequate rheology for the ink jet 
printing or other application technique, conventional 
additives to improve the rheology can be incor- 
porated. 

Preferably however the liquid composition is an 
emulsion of polymeric material. The emulsion can 
be a reverse phase dispersion of polymeric ma- 
terial in a water Immiscible liquid. Preferably the 
emulsion is an emulsion in water of polymeric 
material that is not swellable in water but which is 
soluble or swellable In alkali. The use of such an 
emulsion has the advantage that the emulsion can 
be of low viscosity even though it can have a 
relatively high solids content, so as to obtain a 
relatively high coating rate. It also has the advan- 
tage that it does not involve the volatilisation of 
large quantities of organic solvent. Typically the 
emulsion has a viscosity of 10 to 100, preferably 
20 to 30, cps and a polymer content of 10 to 60%, 
often about 30%, by weight. The rheology of the 
continuous aqueous phase can be modified, if de- 
sired, so as to improve Its suitability of ink jet 
printing or other applclation techniques. Generally 
the melt flow temperature (MET) of the emulsion 



should be above 15* C, preferably above 25* C and 
most preferably above 30* C. 

After the emulsion has emerged from the 
orifices of the sprayer or printer, it is necessary to 

5 contact the polymer with alkali so as to convert the 
polymer into soluble or swellable form. Alkali may 
have been previously applied to the substrate but 
this can have the disadvantage that it may have an 
adverse effect on the substrate, for instance it may 

10 cause yellowing. Preferably therefore the alkali is 
applied simultaneously or after the polymer. 

In one system, the polymer emulsion is printed 
on to the substrate and is then dried and the alkali 
is then applied over the dried polymeric coating, 

15 with subsequent drying. The alkali can be applied 
as a continuous layer or a discontinuous layer, in 
which event it Is preferably applied In registry with 
the polymer. The alkali coating can then be dried 
and when the resultant dried coating is rewetted 

20 with water the alkali will migrate down into the 
polymeric coating so as to convert the polymer into 
soluble or swellable adhesive form, 

Preferably however a wet coating of the emul- 
sion is formed, for instance by ink jet printing, and 

25 the polymer in the coating is subsequently or si- 
multaneously converted to the soluble or swellable 
form by contact with aqueous alkali in the wet 
coating, and the resultant coating is then dried. 
This method Is described in our application 

30 "Adhesive materials and their Production" 
(reference 60/3049) filed today. 

This method has a number of advantages. It 
involves only a single drying stage. It is easier to 
obtain accurate registration of the alkali dots with 

35 the polymer dots, if the alkali is to be applied by 
ink jet printing. However it is also possible to apply 
the alkali as an overall coating, for instance by 
spraying. 

The procGss may be conducted continuously 

■to with a continuous substrate being moved past a jet 
printer and then past means for applying the alkali 
and then through a drier. 

When the alkali Is being applied by ink jet 
printing, it can be applied through the same print- 

45 Ing head as tlie polymer emulsion or, preferably, it 
is applied through a separate printing head after 
the polymer emulsion has been applied, 

The alkali is preferably applied by a non-con- 
tact method so as to avoid fouling of application 

50 apparatus by the swollen or dissolved polymer. 

A particular advantage of applying a alkali sen- 
sitive polymer is that they polymer will swell during 
the conversion to the alkali soluble or swellable 
form with the result that it can be printed or 

55 sprayed with uncoated areas larger than is desir- 
able, and reliance can be placed upon the swelling 
of the polymer to increase the size of the coated 
areas and reduce the size of the uncoated areas. 
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When, as is preferred, the polymer is substantially 
entirely converted to ttie all<aline form before dry- 
ing is complete, the wet coating may also appear 
uniform but the shrinkage caused during drying will 
result in the coating being much more permeable 
to organic solvents than would be the situation if 
the emulsion had been applied as a uniform coat- 
ing. The presence of this increased permeability is 
thus a clear manifestation that the coated area 
does include very smail uncoated areas distributed 
throughout, even though it may he difficult to see 
them with the naked eye. 

The polymer emulsion is preferably made by 
emulsion polymerisation of a blend of monomers 
that is insoluble in water but soluble in aqueous 
alkali. The monomers are preferably ethylenically 
unsaturated monomers and wiil include an anionic 
ethylenically unsaturated monomer that is in the 
free acid form when in the emulsion but which, 
when in the alkali salt form, results in the polymer 
being soluble or swellable in water. The anionic 
monomer is preferably methacrylic acid, but other 
ethylenically unsaturated carboxylic monomers 
such as acrylic acid can be used. 

The anionic monomer is usually blended with a 
water insoluble monomer such as ethyl acrylate or 
other alkyi (meth) acrylates, acrylonitrile. styrene, 
vinyl acetate or other monomer of the type conven- 
tionally used in polymer-in-water emulsion poly- 
merisation. 

It is particularly preferred that the polymer 
should be an associative polymer. Oil-in-water 
emulsions of associative polymers are well known 
and are described in EP 0216479 and in the prior 
art referred to in that, and the use of such poly- 
mers as wallcovering adhesives is described in EP 
0214760. Thus it is particularly preferred to use the 
oil-in-water emulsion polymers described in those 
specifications, and reference should be made to 
them for a full description of suitable associative 
polymers. 

Preferred polymers are those in which the as- 
sociative monomer is an ethylenically unsaturated 
monomer (for instance an acrylic ester, acrylamide 
or, preferably, allyl ether) in which the substituent 
has a C8 to 30, generally CIO to 24 hydrophobe 
connected to the unsaturated group, preferably by 
a polyethoxy chain of at least 2, and usually at 
least 5 and often at least 10 ethoxy groups. The 
hydrophobe is generally alkyl or alkaryl, eg stearyl 
or nonyl phenyl. 

The polymer can be linear, in which event the 
neutralised polymer will generally be soluble in 
water, or it can be cross linked, in which event the 
neutralised polymer will be swellable in water. 

The alkali can be any material that will 
neutralise the emulsion polymer and convert it to 
soluble or swellable form. It can be supplied as a 



gas (for instance amrnonia) but is preferably sup- 
plied as an aqueous solution of for Instance ammo- 
nia or an alkali metal compound, generally of so- 
dium, most usually sodium carbonate or other in- 

5 organic compound that is alkaline. 

Instead of using a monomeric alkali, a water 
soluble cationic polymer can be used as the alkali 
and this can be advantageous as it minimises the 
risk of yellowing or otherwise damaging the sub- 

10 strate by contact with inorganic alkali. SuitalDle 
cationic polymers are made from water soluble 
monomers such as dialkylaminoalkyi (meth) ac- 
rylates, especially dimethylaminoethyi (meth) ac- 
rylate, and their quaternary or acid salts, dial- 

;s kylaminoalkyi (meth) acrylamides and their quater- 
nary or acid salts for instance 
methacrylamidopropyl trimethylammonium chloride 
and Mannich products such as quaternised 
dimethylamino- methylacrylamides, and monomers 

20 such as diallyl dimethylammonium chloride. They 
may be hompolymers or copolymers, generally 
with acrylamide. Polyethyleneimines and 
polyamine epichlorohydrin are also suitable. 

The polymerisation conditions for such cationic 

25 polymers are preferably such that the polymer has 
a relatively low molecular weight so that it is water 
soluble and does not form a considerably viscous 
solution. Solution polymerisation in water is the 
most preferred form. The resultant molecular 

30 weight may be from 20,000 to 5,000,000 and pref- 
erably from 100,000 to 1,000,000. 

After applying the alkali on to the wet coating, 
and optionally after allowing the wet coating to 
stand for a short while to permit further mixing of 

35 the components and solubilisation or swelling of 
the polymer, the coating is then dried, for instance 
by passing the sulastrate through an oven. 

When it is desired to adhere the substrate to, 
for instance, a wall or other surface, the dried 

40 coating can be wetted with water, and this will 
result in solubilisation or swelling of the coating, so 
as to form an adhesive coating on the substrate. 
This can then be hung on the wall, or otherwise 
adhered, in conventional manner. 

45 As an example, a 30% polymer emulsion in 
water is formed by oil-in-water polymerisation as 
described in EP 0216479 from a stearyl ethoxylate 
of allyl ether, methacrylic acid and ethyl acrylate. 
This emulsion is supplied to a drop-on-demand 

50 jet printer wherein the capillaries are extended 
across the wallcovering substrate that is passed 
continuously beneath the printer. The capillaries in 
the printer are positioned at regular intervals, with 
12 capillaries per 2.5 centimetres (1 inch) and have 

55 a diameter of about 0.6mm. The emulsion is print- 
ed in a uniform manner across the entire width of 
the wallcovering and this is followed by the applica- 
tion in the same way using a jet printer, of a 10% 
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aqueous solution of dimethylaminoethyl acrylate- 
acrylamide copolymer directly on top of the printed 
dots of the polymer emulsion. Approximately equal 
volumes of the ennulsion and aqueous solution are 
applied to give a dry coating weight of 6 grams per 
square metre. The substrate travels at a rate of up 
to 200 metres per minute beneath the jet printer 
heads, and is then dried in a hot air oven. 

Claims 

1. A prepasted wall covering comprising a sheet 
substrate having a decoration on one surface 
and a dry water activatable adhesive coating 
on the other surface, characterised in that the 
adhesive coating is a substantially uniform dis- 
continuous printed or sprayed coating compris- 
ing coated areas separated by uncoaled areas. 

2. A wall covering according to claim 1 in which 
the sheet substrate has a substantially water 
impermeable coating on the surface carrying 
the declaration. 

3. A water ring according to claim 1 or claim 2 
comprising a fibrous substrate and a polyvinyl 
chloride foamed or unfoamed continuous or 
discontinuous layer including organic solvent 
and/or plasticiser. 

4. A wall covering according to any preceding 
claim in which the maximum separation be- 
tween coated areas is not more than 6mm, 
preferably not more than 2mm. 

5. A wall covering according to any preceding 
claim in which the coated areas are printed 
dots having a size from 0.02 to 4mm and a 
spacing of 0.5 to 6mm. 

6. A wail covering according to any preceding 
claim in which the coated areas are printed by 
\nk jet printing. 

7. A coating according to any preceding claim in 
which the adhesive coating is of a water solu- 
ble or water swellable polymer of ethylenically 
unsaturated monomers and that is adhesive 
when wet. 

8. A wall covering according to claim 7 in which 
the monomers include a monomer having a 
C8-30 hydrophobic group connected to a un- 
saturated carbon atom of the monomer. 

9. A wall covering according to claim 7 or claim 8 
in which the polymer is an alkaline water solu- 
ble or water sweliable form of a polymer that. 



in free acid form is an insoluble and non swel- 
lable polymer and that was made by oil-in- 
water polymerisation. 

5 10. A wall covering according to any preceding 
claim made by applying coated areas of poly- 
meric material separated by uncoated areas 
and subsequently swelling the polymeric ma- 
terials in the coated areas and thereby reduc- 

10 ing the size of the uncoated areas. 
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